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HAL is a multi-disciplinary open access archive for the deposit and dissemination of scientific research documents, whether they are published or not. The documents may come from teaching and research institutions in France or abroad, or from public or private research centers. L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés. This work i s a f u r t h e r development of t h e i n v e s t i g a t i o n s [I ,2] of a l k a l i dense highly non-ideal plasma generated by pulsed high pressure (up t o 1000 atm) a r c discharge s t a b i l i z e d by a transparent c a p i l l a r y . The experimental device (Fig.1) includes quartz o r g l a s s c a p i l l a r y between nozzle and cup electrodes, t h e l a s t being made of t a n t a l and f i l l e d by s o l i d a l k a l i met a l . These elements a r e s e t i n t o an argon high pressure v e s s e l t o unload t h e c a p i l l a r y from t h e inner pressure and so prevent i t s d i s t r u c t i o n during o r just a f t e r t h e discharge. Two tungsten f l o at i n g probes allow t o measure t h e e l e c t r ic a l f i e l d E= & u / A~ of t h e a r c column ( A U being the potelitial drop between t h e probes, located at the distance ) .
The a r c electrodes a r e C o~e C t e d t o a capacitor bank through an inductor, The discharge i s t r i g g e r e d e i t h e r by an int e r e l l e c t r o d e wire (~i g . 1 ) o r by meana of a short a u x i l l i a r y discharge between the cup electrode and an a d d i t i o n a l electrode. For a c a p i l l a r y of diameter -2 mm and length -1 5 mm t h e currect amplitude reaches I kA and t h e discharge l a s t s -2 0 msec. The argon detention volume outside of the c a p i l l a r y has been increased u t o -. 70 cm (compared t o 4 cm i n ['l-3f) . This measure guarantees t h e discharge plasma pressure t o be e s s e n t i a l l y constant and equal t o i n i t i a l argon stat i c pressure i n the vessel.
I n t h i s work C s , K, Na, Li and 78% K + 22% Na e u t e c t i c a l l o y (weight 74%) have been investigated. The pressure l e v e l s adopted a r e 100, 300 and 1000 atm ( f o r
Cs t h e intermediate pressure i s 250 atm).
Usin dual t r a c e storage oscilloscope, a U 71) dependences have been recorded, which f o r known probe separations ~e =1.5-4 mm can e a s i l y be transformed i n t o EX-characteristics, These measurements correspond t o time sequences when plasma uniformly f i l l s t h e interprobe space. This f a c t has been confirmed by speed filming of t h e a r c column through a window (Fig.?) .
Special experiments using a f l o a t i n g probe tecbni ue have reinforced the arguments of 91-31 f o r plasma purity. I n p a r t i c u l a r a longitudinal a r r a y of probes, t h a t proved t h e plasma p o t e n t i a l v a r i a t i o n along t h e a r c column t o be linear, have shown t h a t the t o t a l electrode p o t e n t i a l drop i s l o c a l i z e d a t the cup electrode a t any a r c p o l a r i t y . This p o t e n t i a l drop turned out t o be more i n magnitude a t t h e normal a r c p o l a r i t y when t h e cup electrode i s a cathode. Such p o l a r i t y l e d t o more intensive a lk a l i metal evaporation and b e t t e r vent i l a t i o n of t h e discharge space than i n t h e case of inverse p o l a r i t y , so t h e present experiments were c a r r i e d out a t n o r ma1 a r c polarity. Experimental EI-data were f u r t h e r transformed i n t o isobars have been found by means of a numerical v a r i a t i o n a l method using a modified ,Monte--Carlo technique. The r e s u l t s of the present i n v e s t i g a t i o n a r e shown on Fig.2 f o r 6 (T,P) and i n t h e Table f o r A (T,P) . Within t h e experimental e r r o r s these d a t a reasonably agree w i t h t h e previous r e s u l t s fl] f o r d (T,P) and contain the following new information: 1 ) d (T) f o r P=100 atm;
2 ) 6 (9) f o r T 3 3000 K a t P=1000 atm; 3 ) h (T,P).
